Effects of pH on conformational properties related to the toxicity of Bacillus thuringiensis delta-endotoxin.
The delta-endotoxin of Bacillus thuringiensis subspecies kurstaki is an intracellular crystalline proteinaceous inclusion which, upon ingestion, is toxic to lepidopteran insects. Upon dissolution at pH > 9 it yields a protein subunit called protoxin. Under appropriate conditions, protoxin is hydrolyzed to a toxin molecule, which is responsible for killing the insect. It is known that this toxic activity decreases considerably above pH 10. In this study, circular dichroism spectroscopy has been used to examine the secondary structures of the protoxin and toxin molecules at different pH values to determine if there are detectable conformational changes associated with their pH-dependent functional properties. At pH 10, where toxic activity is approximately maximal, both the protoxin and toxin molecules were found to assume a conformation that is on an average approx. 26% alpha-helix and approx. 45% beta-structure. As the pH was increased above 10, where the insecticidal activity decreases, the magnitude of the CD spectrum at 222 nm decreased for protoxin and the calculated alpha-helix contents of both protoxin and toxin molecules decreased. The net secondary structure did not change significantly at pH values below 10. Significant conformational differences are observed between the secondary structure of the protoxin and toxin molecules at different pH values. The pH-dependent changes in secondary structure of the protoxin and toxin can be correlated with the effects of pH on the insecticidal activity of these proteins.